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Development of Service Evaluation Criteria in Tramway Operation

ABSTRACT

Since 2000, many local governments have been trying to introduce trams because of the government's failure to adopt environment-
friendly policies and light rail. However, there is no service evaluation system that can maintain and enhance tram users' convenience,
safety, and comfort during operation. In addition, the tram characteristics are not reflected in the application of the evaluation system
of “management and service evaluation for public transportation operators” which is being implemented to railway operators or bus
transportation operators. The purpose of this study is to develop the evaluation criteria of operating service according to tram operation
model. First, we reviewed cases related to the evaluation of operating services in roads, buses, railways, and airways. And the
evaluation criteria and the evaluation items are presented. This study is expected to help to secure and improve operational service in
the operation phase of the tram that will be introduced in the future.
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Table 1. Korean Tram Project Type of KAIA(2018)
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Purpose of introduction

Tram projects

(@ Introduction with mega-urban
development

-Seoul Wirye line, Seongnam line 1-2, Pangyo, Dongtan Line 1-2, Incheon Yeongjong inner
circulation line, Siheung & Ansan, Busan Gangseo line

(@ Alternative to the city transportation
Park line, Ulsan

-Suwon, Incheon IN-Tram, Yeongjong inner circulation line, Nambu beltway, Siheung & Ansan
Tram, Changwon, Daegu, Bucheon, Daejeon line 2, Busan Jeonggwan line, Wooam line, C-BAY

Urban regeneration
® g Ulasn

-Bucheon, Incheon Yeongjong Inner circulation line, Daejeon, Busan Wooam line, C-BAY Park line,

@ Tourism and regional development project

-Seoul gyeongchun line, Ulasn, Busan C-BAY Park line

Table 2. Korean Tram Operation Model of KAIA(2018)

Classification Advanced model Standard model Popular model
‘Introducti ith Mega-urban devel t . .
. ntroduction wi . CEA-Urban development ‘Introduction with Mega-urban development
Project type -Urban regeneration . . .
. . . -Tourism and regional development project
-Alternative to the city transportation
. . -Urb: ilroad Act
Applicable act | -Urban railroad act roan rarroad Act
“Tramway Transportation act
Operator -Public -Public / Mixed ‘Mixed / Private (Tourism)
Level of service| -Wide area railway & urban railway -The middle of urban railway and bus | -BRT
Hierarchy level | -Main line/Feeder line -Feeder line/Tour line
Runway -Exclusive road / lane ‘Exclusive / Mixed lane ‘Exclusive / Mixed / Abandoned Railway
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ErNaT Deriving Application
ivately operation of Conclusion
Introduction Pl fhanced foad service opeion and
Bus&Railway ﬂm ) service i
evaluation evaluation suggestion
| Airline | : criteria
items
Fig. 1. Procedure and Contents
Table 3. Case of Service Evaluation in Transportation Operation
Classification Private financed road Bus & Railway Airline
Title of service . . . Service evaluation and management of the . . .
. Operating evaluation of private road . e Air Traffic Service Evaluation
evaluation public transport operator
-Act on public-private partnerships in
. infrastructure -Act on the support and promotion of . .
Applicable act . e PP p -Aviation business act
-Framework act on administrative utilization of mass transit system act
investigations
. -To induce continuous and
. ‘Promote people's safety and Promotion and development of healthy . .
Evaluation . . . PR self-motivated efforts of air traffic
convenience of use, and encourage public transportation and revitalization . . .
purpose . . R . . operators. elevation of international
efficient operation of private roads of the use of public transportation status
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Table 4. Case of Service Evaluation Item in Transportation Operation

. . ) Service evaluation and management of the public transport operator . . )
Operating evaluation of Private road - Air traffic service evaluation
Bus operator Railway operator
Evaluation Detailed Evaluation Detailed Evaluation Detailed Evaluation Detailed
item evaluation item item evaluation item item evaluation item item evaluation item
Frequency of train .
Traffic safety and punctuality Headway 9 y Damage relief
response compliance rate service
P q Fidelity of
romptness an . . Administrati
. .. air traffic ministrative
kindness of civil Eqmpment and Provision | Average driving speed
User " equipment standards user measure
satisfaction petitions treatment for business vehicles protection
Survey of user Congestion Protection measure
satisfaction Index of violation
. Punctuali Aircraft accident
Employee kindness v
Train service
Index of traffic s . e Safety culture
C i ith publi accident Reliability cancellation rate Stability
Effort to | CoOPera lor? th public ="
. organization . ministrative
provide - C . Car failure rate
. asualties
public Stability measure
support by | cooperation with Traffic
rivate P . WI, Casualties by train Convenience of
p information . booki di
Operator | oroanization and related Rate of accident service 00KINg and issuance
organization compensation
- Insurance Site inspection for Convenience of
The execution of train & facilities boarding procedures
maintenance and Stabili
operational suitability ability Rate of accident .
Dri ducati compensation Propriety of
river education . . ..
Propriey of .mar.lagement insurance User information provision
Minimize organization satisfaction
national i
Passenger sefaty facilities Comfortability of
finance and et installation rate
. satisfaction aircraft
make User convenience and
efficient use|  social contribution Passenger Satisfaction in flight
satisfaction Passenger satisfaction service
X Effort to improve | Passenger Emploves Kind
Response to media and service satisfaction mployee Kindness
public relation effort Effort to improve Satisfaction of air
level service freight charge
Soehs B4 U olgAle] okl St o FARI) AR Sl hEIE-E Al thet A9 L A2 Brbe] EgEef
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Final derived

Expert review |

operation service evaluation items
review(bus operator)
[ deriving operation service |
evaluation items(primary)

Weighting dediction of evaluation‘
items

deriving operation service
evaluation items(final)

Fig. 2. Procedure for Deriving Evaluation Items in Operation Service

Table 5. Evaluation Items & Weighting of Tram Operation Service

Evaluation . I . . Weightin
val Evaluation criteria Valuation basis . gh . s
area (Distribution)
. Peak -Evaluation according to peak time by line 3
Operational Headway - - - -
. Off-peak | -Evaluation according to off-peak time by line 2
Provision — - — — —
Average driving speed -Evaluation of average driving speed between Origin-destination 5
Congestion -Evaluation average congestion based on peak time 5
Punctuality -Evaluation of delayed train compared to annual total operating distance 8
Reliability | Train operation cancellation rate | -Evaluate the train cancellation rate compared to the total number of planned trains 5
Car failure rate -Valuation of number of car trouble per milion kilometer 7
Casualties by train operation -Valuation of the number of casualities caused by traffic accidents 10
» Driver education ‘Driver education result 10
Stability o ; — ; X -
Car/facility site inspection -Sight inspection and valuation about car, facility 10
Effort in case of an emergency -Response system for emergency, safety education 5
. . -Valuation of passenger satisfaction and improvemnet factor year on year
Passenger Passenger satisfaction -, passeng; h provem Ty y 25
e - train’s comfortability, convenience of providing information, etc
satisfaction - - - -
Effort to improvement of service | -Effort to improvement of service 5
Total 100
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4.12 HIHAL
KAIAQ018)0l|4] AAJgH E5Y -l ete-af&es
AP 2o s BAEE 30 kmh, FFY(F) 2] 7
FAEE 25 kmh, BE3(Eh 2de] B¢ BAEE 18 kmhE
)

Table 6. Necessities of Evaluation Criteria Differentiation by Tram Operation Model

Evaluation . L Need to differentiate ..
Evaluation criteria . . Application method
area evaluation criteria
) Peak O
Operational Headway o . o .
L Off-peak O -Reorganization of evaluation criteria by tram operation model
Provision —
Average driving speed O
Congestion X
Punctuality X
Reliability |  Train operation cancellation rate X -Application railway operator service evaluation criteria
Car failure rate X
Casualties by train operation X
Stabili Driver education A -Modification bus operator’s evaluation criteria
tabilr
v Car/facility site inspection A -‘Modification railway operator’s evaluation criteria
Effort in case of an emergency X -Application railway operator’s service evaluation criteria
Passenger Passenger satisfaction A ‘Modification railway operator’s evaluation criteria
satisfaction |  Effort to improvement of service X -Application railway operator’s service evaluation criteria
O: Need to Reorganization
A: Need some changes
X: Applying the existing evaluation criteria
Table 7. Evaluation Criteria by Operational Headway
Classification 100 point 95 point 90 point 85 point 80 point 75 point
Advanced Peak Within 5 min. 5~6 min. 6~7 min. 7~8 min. 8~9 min. 9 min. or more
model Off-peak Within 7 min. 7~8 min. 8~9 min. 9~10 min. 10~11 min. 11 min. or more
Standard Peak Within 7 min. 7~8 min. 8~9 min. 9~10 min. 10~11 min. 11 min. or more
model Off-peak | Within 10 min. 10~13 min. 13~15 min. 15~18 min. 18~20 min. 20 min. or more
Popular Peak Within 10 min. 10~13 min. 13~15 min. 15~18 min. 18~20 min. 20 min. or more
model | Off-peak | Within 20 min. 20~25 min. 25~30 min. 30~35 min. 35~40 min. 40 min. or more
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Table 8. Evaluation Criteria by Average Speed
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Classification

Evaluation criteria

Advanced

model

-Average driving speed is perfect score for scheduled speed (30 km/h), distribution is in proportion to result of subject of evlauation.

Standard model

-Average driving speed is perfect score for scheduled speed (25 km/h), distribution is in proportion to result of subject of evlauation.

Popular model

-Average driving speed is perfect score for scheduled speed (18 km/h), distribution is in proportion to result of subject of evlauation.

Table 9. Evaluation Criteria for Training Drivers of Bus Companies

Number of Number of  |Number of making| =~ Number of
. Total number of . .. The average The average .
Point .. . practical training . education by textbooks by measures for
training sessions . attendance rate | education time . . .
sessions outside lecturer subject educational effects
2 O Under 2 times | O Under 1 times |O Within 20 % | O Within 30 min. | O Under 1 times | O Under 1 times |O Under 1 times
4 0O 3~4 times O 2 times 0 20~40 % 0O Within 1 hours | O 2 times O 2 times 0O 2 times
6 0O 5~6 times O 3 times 0 40~60 % 0O 1~2 hours O 3 times O 3 times 0O 3 times
8 0O 7~8 times O 4 times 0 60~80 % 0O 2~3 hours O 4 times O 4 times 0O 4 times
10 O Over9times | O Over 5times | O Over 80 % 0O 3 hours ormore| O Over 5 times | O Over 5 times |0 Over 5 times
Weighting 0.2 0.2 0.2 0.1 0.1 0.1 0.1
Table 10. Vehicle / Facility Site Inspection Items and Evaluation Criteria
Classification ‘ Facilities type Evaluation criteria
-Secure space for wheelchair users
Vehicles -Guidance system for disabled accessible
-Wheelchair-only space management status
-Proper installation of platform
Stations Platform -Convenience of the transportation vulnerable
-Appropriateness of the transportation vulnerable-induction system
-Appropriateness of braille block installation
Braille block -Appropriateness of braille block installation location
Guidance -Appropriateness of Braille Block Management State
facility . - Appropriateness of passenger guidance system
Induction & . . . .
sidance facili -Appropriateness of traffic information related to other modes of transportation
g vy -Appropriateness of guidance facility management status
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Table 11. Overview of Passenger Satisfaction Survey

Classification Contents
Evaluation purpose | -Evaluate passenger satisfaction with actual passengers
-Vehicle comfort
Lo -Services related to external environmental factors
Evaluation item .. . .
-Additional services required for use
-Appropriateness of information, etc
. Survey Results( Year)
- t factor = =100
Evaluation method mprovement factor Survey Result (Last Year) + (100 — Survey Result (Last Year)) X< 10%
Table 12. Evaluation Grade in "Service Evaluation and Management of the Public Transport Operator;
Grade State Score
1 -The condition of facilities and equipments for services are providing the best service 91 or more
2 -A relatively good condition in which facilities and equipment for the service are required to be mildly improved. 81~90
3 -Facilities and equipment for the service are at least available or require partial improvement. 71 ~80
4 -State that facilities and equipments for service are provided but active improvement is required due to failure of normal operation| 61 ~ 70
5 -Facilities that are equipped with facilities and equipments for services but are in need of urgent improvement 51~60
6 -The facilities and equipments for the service are not provided and maintenance is not done. Within 50

S F7)35}icTable 10).
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